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Spandrel beam appears compatibility torsion because of compatibility 
deformation in reinforced concrete frame, its elastic torque lies on the ratio of 
spandrel beam torsional stiffness and floor beam bending stiffness. After concrete 
beam cracks, spandrel beam plastic torque is hard to be calculated because of the 
nonlinear character of reinforced concrete structure and the difference of degraded 
ratio of torsional stiffness and bending stiffness. In order to direct practice engineering 
our nation concrete code for structure design specified that the torque of restricted 
spandrel beam should be considered its inner force redistributed. The code points out 
that the maximal adjustment coefficient of elastic compatibility torsion moment is 
0.4.But it always overreinforced according to the design method in practice 
engineering. 
In order to settle this question, pure torsion and compatibility torsion emulate test 
of reinforced concrete beam have been done with nonlinear finite element 
code(concrete mode) based on the analysis of model test. The research indicates that 
the crack width of concrete beam is related to its twist angle, the crack width can be 
controlled by limit the twist angle of the concrete beam, so the design key of 
compatibility torsion of reinforced concrete is to control the twist angle. The twist 
angle of spar boom under working load is independent of design method. There is tiny 
difference between kinds of design method on torsion crack control. Compatibility 
torsion crack width of the spar boom should be controlled by limiting its twist angle 
under working load and constitution measure.  
The linear relation of twist angle and the maximal crack width is found base on 
the analysis of model test and emulation analysis, the maximal crack width is related 
to ratio of torsion reinforcement, statistic formula is given. The twist angle controlling 
value of reinforced concrete beam is discussed under regular service state.   
The twist angle of spar boom under regular service state is related to the 













span length rate of spar boom and junior beam and the sectional dimension, the twist 
angle of spar boom is independent of concrete strength gradation. The statistic 
formula of unit length twist angle of spar boom under regular service state is 
provided. 
The effctiveness of bending resistance reinforce is better than torsion resistance 
reinforce. Torsion resistance reinforcement should be used as little as possible on 
satisfy deformation, crack width, ductility requirements. Better economical 
effectiveness can be gained when torsion resistance reinforcement is used adequately. 
The calculation formula of unit length twist angle of spar boom under regular 
service state, the twist angle control value, the design and analysis method of 
compatibility torsion beam and corresponding constitution measure are provided. 
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第一章  绪论  

















1.2  边梁协调扭转研究现状 
1.2.1  国外的研究现状 


























5.Thomas T. C. Hsu[6]的研究表明：抗弯钢筋的效能比抗扭钢筋大 4～8 倍，
考虑弯扭内力重分布可使设计获得较大的经济效益。 
1.2.1.2  零刚度设计法 











































1.2.1.3  塑性设计法（极限设计法） 
塑性设计法考虑结构的非弹性性质，按考虑初裂后刚度降低产生内力重分布
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b hT f= ， （即零刚
度法）。其中按 和 设计的试件仅考虑较小的作用剪力；按 设计的试件仅考







































7.三种设计法即 弹性法， 零刚度法， 塑性法配筋量的比较：零刚度法
约可节约纵筋 27%，箍筋 51%；塑性设计法可节省纵筋 30%，箍筋 56%。 
1T 6T 4T

































设计方法 弹性法 零刚度法 塑性法 
纵筋（kg） 390 290 270 
箍筋（kg） 180 80 90 































T A t fφτ φ= × × = ×                               (1.1) 
式中：
P
φ 为承载力折减系数， 'f cp为混凝土圆柱体抗压强度，c A 、 cpP 分别为构件
的截面面积和周长。弯剪扭共同作用下的复合受力构件，与构件初裂扭矩相应的
'扭剪力τ 约为4 cf 。                       
为了控制受扭裂缝的宽度，ACI 规范规定，当扭矩设计值大于开裂扭矩时，
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